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Abstract  A measurement system is set up which could measure static optoelectronic characteristics of 
avalanche photodiodes (APDs). By using this system, the mesa-structure InP/InGaAs APDs is measured. The 
results show that the APDs have a relatively low dark current (～150 nA at 90% of breakdown) and a uniform 
photoresponse profile of about 500 µm diameter. A method of getting APDs’s multiplication gain is also proposed. 
Through getting the photocurrent at the point where multiplication is beginning, the multiplication gain can be 
obtained by the simple current-voltage equipment. For InP/InGaAs APDs, the typical maximum multiplication gain 
measured by this method is about 10～100. 
Key words  auto-measurement system of static optoelectronic characteristics;  avalanche photodiodes;   
large area APD;  multiplication gain  
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I 点[3]。    
(3) 通过C-V测试确定APD的穿通电压(或称拉


















增益引起的量子效率增强[6]。    
(6) 穿通电压加一伏作为M=1的转折点，通过公 
式
0 0P d P d








2  获得倍增因子为1的 I
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式 f (x i ,  b j )， j=1,2 ,… ,m，求解{b j }，使其满足
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= − →∑ ，即求解 / 0jQ b∂ ∂ = 。 
令bj=bj0+∆bj，bj0为给定初始值，利用Taylor展开，
将偏微分方程转化为可求解的线性代数方程组。 
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表1  APD静态特性参数测量值 
Vb/V Id(0.9Vb)/nA Rmax/µA⋅µW−1 Mmax 0PI /nA n 









































































公式 1b[1 ( / ) ]




因 子 和 偏 压 的 关 系 不 再 满 足 经 验 公 式
1
b[1 ( / ) ]
nM V V −= − ，则实际测量结果和理论曲线产
生较大偏差。对n-InP，估计在Em=5.0×105 V/cm时产
生雪崩倍增，电子的离化系数[10]为α ≈1×104 cm−1，



















































图3  0.9Vb时，APD的响应度随空间位置变化 
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